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(57) Abstract: A controller of the alternator for a 
vehicle comprising a generator (1) connected with a 
vehicle-mounted battery, a regulator (20) including a 
regulator IC (4) for regulating the generating voltage of 
the generator (1), and an ECU (10) connected with the 
regulator (20). As the on-rate information of a DF signal 
being inputted from the regulator (20) to the ECU (10), a 
value obtained by averaging the on- time of the DF signal 
being measured during a given sampling time is employed, 
thus reducing the scale of circuitry, optimizing the circuitry, 
stabilizing the control and reducing the cost. 

(57) mwL<D;<vT<)\zmffi$titz%mmi t. 

$ IC4^tl/^aU-$20t, b^iU-* 
2 0fCS<S$*tfcECU 1 0t&m?LXl^ o is*r=L 
U-$20^bECU1 OIC A D Ffl-^CZ) 



WO^05/031964 Al I lllll llllllll I! Illlil lllll lllll llll^mi lllll lllll llll Hill lllll IIII lllllll lllf 111 llll 



WO 2005/031964 

W B * 



T/JP2003/012260 



(j;, 7^^myf$ (DF:Duty of Field 

coil) ^=^tx, Rmmm<DON /off&^^—t j ftm-tz^t 

©ON/OFF (t»i§/iWi§) ^-e^t>(D^Si-(^^-^ T «fe2) o 

s — $J5 0Hz~2 0 0Hz<D;<ji-x$%^mfc&^^X$5V ^ 

m^llW-fc^T, j&SlM ^^#<Z5 0N^ii N 5 0%->7 0%—l 0%-* • 

ti6T% #M 2001-25829 5 ^C#PI^tL5'«f fcfc^T 

H12 0 0 1- 1 4 5 3 9 7 ;*Vl^-*-^£mJ± £ Stf 

1 



WO 2005/031964 ^^T/JP2003/012260 



PofflS5»E38«aiOffi!^SSSr»* Zk*S&)k-tZ> 0 

ECUi 4rfll A.fc*P5ffl2St»»««0«HP*«li:*5V^T % * t> £> E C 

$n^DFm^^>'^S^ 3 P^b^ f 3gLfc¥W^V^5o 

2 



WO 2005/031964 



T/JP2003/012260 



ML 



in 2 tt r. ^nts i k: * a scmjb $i%t%mm<v®mmm * mm mm 
m 3 ran (omw <DMM<DMn i k i s vmm^T y xj» &^i-:7 p 
in 4 «n o^gpj (onmvmn i ^ £ s f- ^ y ^^mip^-r^ a ^ 

Sa^tXV^o 

>-:/y ^-rmnT s b £ttc Ltv^s 0 
m 6 n^comm common 2ias *^^»ft^mm^*'Ji«e^tBf»^ 



HffG L (^J^ff tfSppj&P $ tLT*5 <9 N /n° !7 - h y ^ * 3 fi, fljfpfl ~^ 
fc«t Y) ON/O F FiEffij^tbT, #^3^/1^2 {z.mfoZRM.mM*'? ^—"r J M 




3 



WO 2005/031964 ^^T/JP2003/0 12260 

9 2 O&lftJ&LTV^o 

h (0^ VT) $H5o 
ECUlOit mm\3&9lzfcM£tltc¥-®W*m%-&&-, ^^IC 

—9 I C4%*£&u3?x.U— 9 2 0 i:^r<ix.TV^5o 

4 



WO 2005/031964 




!T/JP2003/012260 



2 2^j^$*VTV^ 0 

m l$S£X$m 2 }C:fc5V^T N l/^l/^IC4lt — Y 7 !/i?s*> & 3 (DO 
N/O F Fm-^r^U LTV^o 

IftCLKl i f^Iff f G L i: OMi^ i ot, ^-M^aff^-GL^ 

|H3~|!|5£r#:f$L&^£> N III 1 & £z>ig 2 Lfc ^^W^liifetf) 
IEI 3 <D$vm^— U^ra 1^—^ 2 0 ^ I C4t±!3, 

EI3^*;V^T > *i\ >*!7 — h7^^ 3©ON/OF F^liSr^i-^— h 

xr^s i kls^t. Mfeafl-JI-G Lri*H w</u Cf- yes) 

tmfe&timt, ^ I C4^P)(D^ns/^fltCLKl^A 

— %s ^ry/S 1 &C:fc5V^T N bl&JHf-5§-GL^L W<A- (OFFtl) 

Of-ft*?^ NO) i:^J^$tb5/{)\ lutein X^vT'S 2fcl*5^T, i^n-/^ 
ff^CLKlriSA^£;ftTWj^ ("t-^^*>x NO) ir^J^^tof^ # !7 ^ 
6©-f^^!)^yhi0iI (^7"5/7°S3) SrgSfiMH"fc\ J^y^S 4(CiitPo 
#C£ N ^^^7^fe(Df-^^y ^^f-^CLK2^A^^ttfc^^^J; 19, 

5 



WO 2005/031964 ^^CT/JP2003/012260 

^iwasftaufc) yes) ^j^tuxtf, -v-is-fyfrzinit 

*>?^Y\%by-l/-7}) >yfflmt&R^r, W-%3lk®&8\z£»* Wi&fcHkMi: 

nn-fz o^s^s 5) o 

(f-^y ^^Ff.1^i^jibTV>JfcV>) NO) ^J^frUU^ * 

TS/yS5~S 7 «:glfT*-rte:, H3 0«! i a/I/- i fy^Tb-C^Ty7 p S 1 £ 

y^-^i-s., 

$]T s wtfSftfc:— Xfefl!>4i^H:r4^ 7-f—/u K^^T y^SHT s wONffiF (T s w 

xn) (Dmmmz.jj$ishm*-y-^yv^f'-t%£?fc, t^^^ttcL 

03Oi5l-> f-^y V^JSglTS a (=TswXN) Lfc*§£\ ¥ 

iS7>f^K^>fyf*Katt, Mfe3gf&#GL©ONNFWT o (tfl^b 

Sr-y-^^y ^J^$TS a-ClftJtLfctt (=T o/TS a) fcftS. 

— ^ 121 5 O J: 5 7 < f'-/l'KMs'fJWIT8wl^ T s w 2 > Tsw3 

6 



WO 2005/031964 




T/JP2003/012260 



f$Kb!4 rTo/TSbJ £fc5„ 

^fe^^l^^J; t), ECU 1 O^fc^T, DFff-^-co^-^'l-f^i: LT. gc^ft 
Lfd5oT s lUSS^^ig^Loo, ECU1 OHiSxyv'yOT^^ 

7 



WO 2005/031964 




T/JP2003/012260 



mm^mm 2 . 

fc*s, ±mmm<Dmmx«iL ? -f^K^y ^sr^-r on/of Fit # 

-/vKlfeam^FL%ffiV^c^Sr^bTV^S 0 

#LT, £fcte, n^-tomz Taj &ttLTl*a**l&1-S. 

<DX\ KaU-^2 0A(Ilt BUizE (Ell) 07^ K^- h 5 }^tT, 

^a?P<f#i: LT^»7^^ 6^A^J-t-So 
i"ft:b*>, ^T^- b 5 Ate, 7-f-;l-KlfeHftFL©OFF»IF4 (<7*- b 



8 



WO 2005/031964 

m at <d m. m 

2. pflBT^^a. ? I Cfi, 

mriB^m^o#^m»fE & o n/o f f mm-f- z> ^ v — v ? * t x 

J: t> ii&fB# v o * y r£*t5;*7 

5. fulBi'^w* I cte N 7yK^-h%fU 

9 



7JP2003/012260 



WO 2005/031964 

Bo 



T/JP2003/012260 



6. BfrfBFDflr-S-tt> m&/<y—h7Z/i?X*(D=iU??1&+m<D7j--/l'VW& 

7. Areata 9 i cfi, a-ry— b&wu 



10 



WO 2005/031964 ^^CT/JP2003/0 12260 

LEO 1 3 



20 



GL 



CLKV 




i r 



l/^i^ I c 



4— 



rst— n 



6^ 



RST- 



8 



^1 



9 



10 



ECU 



CLK2 



20:U3olL/—$ 
CLK2:-9">^U>^1-! 
GL:$*— MtoM# 
RST:g-fe-vhli# 



1/6 



WO 2005/031964 ^B:T/JP2003/012260 




2/6 




S6 



S7 



3/6 



WO 2005/031964 



T/JP2003/012260 



14] 



ON — I 



OFF 











i T s w 


T s w i 


* — 


— ► 


< 





TSa=TswxN 



t sw : 7j -a Kx-r v^mm 
T S a : v>yj>'7'mm 



4/6 



WO 2005/031964 



T/JP2003/012260 



[El 5] 



OFF 




T s w 1 ~T s w4 : 7 -f ->l y^JH8B 
T S b : -y->^U>i 



5/6 



WO 2005/031964 



T/JP2003/012260 



[H6] 



6^ 



RST- 



20A 



FL 

^ >- 



5A 



CLK1 




6 



b^ib-^ I c 



RST 



7<fey 



. 8 




/- 9 






p 








■4— >• 


ECU 



.10 



CLK2 



6/6 



INTERNA!!' 



SEARCH REPORT 




Intei 



al application No. 
PCT/JP03/12260 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H02P9/04 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H02P9/04, H02J7/04 " 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


JP 2003-79196 A (Denso Corp.), 
14 March, 2003 (14.03.03), 
Full text; Figs. 1 to 5 
(Family: none) 


1,3 
5-7 


Y 


US 5614768 A (Mitsubishi Denki Kabushiki Kaisha) , 

25 May, 1997 (25.05.97) , 

Full text; Figs. 1 to 17 

& JP 8-135476 A 

Full text; Figs. 1 to 17 


1,3 


A 


JP 5-304473 A (Yokogawa Electric Corp.), 
16 November, 1993 (16.11.93), 
Par. Nos. [0002] to [0005]; Figs. 4 to 5 
(Family: none) 


2 



| X I Further documents are listed in the continuation of Box C. Q^j See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

*'&" document member of the same patent family 



Date of the actual completion of the international search 
09 December, 2003 (09.12.03) 


Date of mailing of the international search report 

24 December, 2003 (24.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) fJulv 1998) 



INTERNA' 



SEARCH REPORT 



InterflPWhal application No. 

PCT/JP03/12260 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-156393 A (NEC Corp.), 
31 May, 2002 (31.05.02) , 
Par. Nos. [0013] to [0023]; Figs, 
(Family: none) 



1 to 2 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



BRUM-* ~T/ JP03/1 2260 



a. ?&w<Dm-rz>ftm<Dfrn (m&MfttM (ipc) ) 

I n t. C 1 7 HO 2P9/04 



B. 



m&&n^iz&*mm ommn/Mm upc) ) 

Int. CT H02P9/04, H02J7/04 



B#ffl^lffl$r^5Mi 1 92 2-1 996^ 



1971-200 3# 
1 9 9 4-2 0 0 3<¥ 
1 9 9 6-2 0 0 3<¥ 



l=6Ti£J3 LfcS;^— <?*— HS^ffi bfcfflfg) 



Y 
A 



JP 2003-79196 
2003. 03. 14, £X 

(7 7^ y-^u 



mi -5 



US 5614768 A (Mitsubishi Denki Kabushiki Kaish 
a) 1997. 05. 25, ±X, f&l-l 7 IS 
&JP 8-135476 A, £X fg 1 - 1 7 El 



1, 3 
5-7 



1, 3 



|x] cMvmzfc-bJcmmmzfrx^z. 



B=gb< ttffli<04*ai*aiSr*irr5*:»K:§|ffl-*-5 

rpj mmmmamx. a>>o§&&&<D3E&<ow&b ttz> tarn 



J: o T akdM&P ^ V n t n 7L fe *X 5 1> © 

r&j m— /<y^h7r 5 y— Jtitt 



0 9. 12. 0 3 


BmnEKfir«>ffSB 24. 12 OB 


B^ffl^ffJT (I SA/J P) 
1 0 0-89 1 5 


W 

®SS## 03-3581-1101 F* 


3 V 


9 15 0 


3 3 5 6 



SSPCT/ISA/2 10 (12-:-^) (1 9 9 8^7J?) 



T/JP 0 3/1 2 2 6 0 



c gag) . fm+zbto*>htizyeRt 



J P 5-304473 A (aM«$St*5£#*±) 
1 9 9 3. 1 1. 1 6, [0 00 2]-[000 5] 

(77 ^ y-ftu 



4-5 



JP 2002-156393 A (B^m^tttc^tfc) 
2002. 05. 31, [0013] -[0023], El 



4 



- 2 



il:£PCT/I SA/2 1 0 m2^-i?<Dffc%) (1 9 9 8^7^) 



J 



